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These 5 hydrographs show ground water trends in surficial aquifers
in the northern half of Minnesota. '

* Present levels are among the highest recorded and are
similiar to levels recorded in early 1970’s.

Lowest levels commonly occurred in the spring of 1977
resulting from the 1976-77 drought. The ground water
decline from this drought is very distinguishable.

Ground water levels from the above drought appear to
have recovered quite quickly, generally by 1979.

Levels have generally risen since the 1980 drought. This is
largely due to above normal precipitation which is
occurring in most of Minnesota. '
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These 5 hydrographs show ground water trends in surficial aquifers
in the southern half of Minnesota. '

*

*

Regional Ground Water Levels in Surficial Aquifers

Present levels are among the highest recorded.

Lowest levels commonly occurred in the spring of 1977
resulting from the 1976-77 drought.

Ground water levels from the above drought appear to
have recovered quite quickly, generally by 1979.

The small drought of 1980 is evident on most hydrographs.
Levels have generally risen since the 1980 drought.

The Brown County hydrograph dates back to 1942, the
start of the network. Its ground water levels have remained
stable over the 45 year period.
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* Water level decline in the Clay County observation well is
due to pumping from the Buffalo Aquifer near Moorhead.
* The water level decline for the period between 1966 and

1976 in the Marshall County observation well is unusual.

‘ Abnormal Ground Water Levels in Surficial Aquifers :
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* The water level decline from 1972 to 1977 in the Morrison

County observation well does not show up in any other
observation well in central Minnesota. Generally, wells in
central Minnesota show a decline for this period that is
interrupted by recharge. Since 1977 the water level trends
for this well are typical of surficial wells.

b The water level decline from 1969 to 1977 in Watonwan
County is unusual but noted on a few other observation
wells in southwestern Minnesota.

Abnormal Ground Water Levels in Surficial Aquifers
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 Regional Ground Water Levels in Buried Drift Aquifers
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These 5 hydrographs show ground water trends in buried drift
aquifers in the northern half of Minnesota.

* Present levels are among the highest recorded and are
similiar to levels recorded in early 1970’s.
* The 1976-77 drought is not as distinguishable on some

wells in this region as compared to many of the surficial
wells. One reason for this is that readings are to infrequent
and portions of the low water period were missed.

* Ground water levels have recovered from this drought,
generally by 1979.

* The smaller drought of 1980 is evident on most graphs.

* Levels have generally risen since the 1980 drought. This is

largely due to above normal precipitation which is
occurring in most of Minnesota.

Regional Ground Water Levels in Buried Drift Aquifers
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These S hydrographs show ground water trends in buried drift
aquifers in the southern half of Minnesota.

*

%

Present levels are among the highest recorded.

Lowest levels commonly occurred in the spring of 1977
resulting from the 1976-77 drought.

Ground water levels from this drought have generally
recovered by 1979. The Anoka and Redwood County wells
have not fully recovered. There are not enough buried drift
observation wells in the southern part of the state to make
a statement about this trend.

The small drought which occurred in 1980 is very evident
on most hydrographs. ' '

- Levels have generally risen since the 1980 drought.

Regional Ground Water Levels in Buried Drift Aquifers
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These five hydrographs show abnormal groundwater trends in
buried drift aquifers.

L]

The Clay County observation well is located just outside
the Buffalo aquifer near Moorhead. This decline is
probably due to pumpage

The Grant County well’s current water levels are several
feet above earlier recorded levels for this well.

The decline in water levels for the first period on graphs in
the remaining three counties is generally not observed but
does show up on various wells in western Minnesota.

Abnormal Ground Water Levels in Buried Drift Aquifers
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Ground Water Levels in Bedrock Aquifers
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These 5 hydrographs show ground water trends in the Twin Cities
two principal aquifers.

* Observation wells that are affected by pumpage do not
reveal climatic trends. This is evident on the Hennepin
County well. Note that neither drought nor the rise in
water levels in the 1980’s occurs on this hydrograph.

* The 1976-77 drought is not as evident on these graphs as
compared to the surficial and buried drift hydrographs;
Olmsted County hydrograph does show this drought.

. The ground water rise (if any) since 1980 in these bedrock
aquifers is more subdued as compared to the surficial and
buried drift hydrographs.

Ground Water Levels in Bedrock Aquifers
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These 5 hydrographs show ground water trends in various bedrock
aquifers.

*

Present levels are among the highest recorded and are
similiar to levels recorded in early 1970’s.

The 1976-77 drought is very evident on hydrographs not
affected by pumpage. Lowest ground water levels
commonly occur in this period.

Ground water levels have recovered from this drought,
generally by 1979.

The smaller drought of 1980 is evident on most graphs.
Levels have generally risen since the 1980 drought. This is
largely due to above normal precipitation which is
occurring in most of Minnesota.

Ground Water Levels in Bedrock Aquifers
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These 5 hydrographs show abnormal ground water trends in
bedrock aquifers.

* The first three hydrographs shown on the opposite page
are probably affected by pumpage. Ground water levels in
the Prairie du Chien-Jordan are declining in local areas of
concentrated pumpage. '

* The two hydrographs on this page are probably affected by
climatic trends.
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GLOSSARY :

Aquifer - Rock or sediment in a formation, group of formations, or '
part of a formation that will yield sufficient water to be considered a
source or supply.

Aquifer, confined - An aquifer that is overlain by a confining bed.
The confining bed has a significantly lower hydraulic conductivity
than the aquifer. Synonym: artesian aquifer.

Aquifer, unconfined - An aquifer connected with the atmosphere
either directly or through the unsaturated zone above the water
table. Synonym: water-table aquifer.,

Bedrock - Consolidated or semiconsolidated rock formations or
parts of formations that crop out at the land surface or underlie the
glacial drift.

Cone of depression - A depression in the pressure surface of a body
of ground water that has the shape of an inverted cone and develops
around a well from which water is being withdrawn. It defines the
area of influence of a pumped well.

Confining layer - A body of impermeable or distinctly less perme-
able material stratigraphically adjacent to one or more aquifers. It
may lie above or below the aquifer.

Cretaceous - The geologic period marked by the dying out of
toothed birds, ammonites, and dinosaurs, the development of early
mammals and flowering plants, and the deposit of chalk beds.

Drawdown - A lowering of the water table of an unconfined aquifer
or the pressure surface of a confined aquifer caused by pumping of
ground water from wells, °

Drift - A catchall term that includes all rock materials that were
deposited by glaciers. Drift is composed of stratified and unstratified
materials ranging in size from clay to boulders.

Formation - Any igneous, sedimentary, or metamorphic body of
rock sufficiently homogeneous or distinctive to be represented as a
unit.

Ground water - The water located below the water table in an un-
confined aquifer or located in a confined aquifer.
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Hydraulic Communication - Interconnection between distinctively
different aquifers. Water levels within different aquifers change in
direct response to water level changes of another aquifer.

Observation Well - Ideally a nonpumping well used to observe the
ground water level in a single aquifer.

Outwash - Stratified drift deposited by melt water flowing from a
glacier. It is mostly sand and gravel, but clay to boulder sizes may be
included.

Paleozoic - The geologic era between 600,000,000 and 230,000,000
years ago and was characterized by the development of the first
fished, amphibians, reptiles, and land plants. :

Permeability - The capacity of a porous rock, sediment, or soil for
transmitting a fluid, it is a measure of the relative ease of fluid flow
in response to pressure.

Porosity - The ratio of the volume of void spaces in a rock or sedi-
ment to the total volume of the rock or sediment.

Recharge - Water added to the saturated zone; the main source of
recharge is precipitation.

Saturated Zone - The zone in which all the voids in the rock or soil
are filled with water at a pressure greater than atmospheric. The
water table is the top of the saturated zone in an unconfined aquifer.

Static Water Level - The water level in a well that is not being af-
fected by withdrawal of ground water.

Till - A heterogeneous mixture composed of sand to boulder size
material imbedded in a silty clay matrix and deposited directly from
glacial ice.

Unsaturated Zone - The zone between the land surface and the
water table. The pore spaces contain water at less than atmospheric
pressure, as well as air and other gases. Saturated bodies, such as
perched ground water, may exist in the unsaturated zone.

Water Table - The surface in an unconfined aquifer at which the
pore water pressure is at atmospheric pressure. It is defined by the
levels at which water stands in tightly cased wells that penetrate the
water body just far enough to hold standing water.
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